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PATIENT TESTIMONY
“I developed acute kidney injury requiring dialysis asa complication of heart surgery and was trans-
ferred to an outpatient dialysis center. I was readmitted
to the hospital multiple times for severe fluid overload
and congestive heart failure and became terrified to go
back to the outpatient dialysis clinic that I felt had
nearly killed me twice. My labs were checked once a
week, but I felt I was not comprehensively evaluated
and was never able to establish good communication
with my nephrologist. I did not receive education about
my kidney function or recovery status, laboratory results
or the treatment plan. Eventually, I was transferred to
another nephrologist who had a goal to get me off dialysis
instead of just transitioning me to chronic dialysis, and
surprisingly, I did great and became independent of
dialysis. Today, I am healthy, happy, and working full
time.”
Acute kidney injury that requires dialysis (AKI-D) is
associated with increased risk of hospital mortality and,
for survivors, increased risk of cardiovascular disease
and progression to end-stage kidney disease (ESKD).1
Kidney failure (i.e., ESKD) associated with AKI carries
a higher 6-month mortality risk than kidney failure
related to other causes.2 Existing data report variable
kidney recovery rates in patients with AKI-D ranging
from 17% to 66%.24 This wide range could be
explained, in part, by the heterogeneity in the patient
population and in processes of care, and the lack of
evidence-based approaches that promote kidney re-
covery. Importantly, as illustrated in the above
vignette, the outpatient hemodialysis experience can be
very challenging for patients.
In January 2017, the Centers for Medicare &
Medicaid Services (CMS) began covering outpatient
hemodialysis (HD) treatment for AKI-D patients.5
Rather than remaining in the hospital until kidney
recovery or ESKD diagnosis, these patients can now be
treated with HD in the outpatient setting. This change
has created a new outpatient HD population, in which
care is focused on promotion and monitoring of kidney
recovery within the first 3 months of dialysis initiation.
Despite that these patients are recognized to have
different needs compared to the chronic dialysis pop-
ulation, there are few data describing practices and
processes of care specific to this growing HD
population.6,7
The objective of this study was to survey
(Supplementary Table S1) members of the American
Society of Nephrology (ASN) AKI Community to
examine current practices and to identify challenges
for the provision of outpatient HD to patients with
AKI-D. We hypothesized that significant practice het-
erogeneity would exist among participants involved in
the care of these patients.
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RESULTS
All 510 active members of the ASN AKI Community at
the time that the study was conducted were invited to
participate in the survey, and 104 completed the sur-
vey (response rate of 20.4%) (see details in Supple-
mentary Methods). Of them, 89 (85.6%) were adult
nephrologists and/or intensivists, 1 (1%) was a pedi-
atric nephrologist, 6 (5.7%) were nephrology nurse
practitioners or physician assistants, and the remaining
8 (7.7%) were researchers or trainees. In all, 76 (73.1%)
participants worked in academic hospitals, 6 (5.8%) in
community-based hospitals, and 19 (18.3%) in private
nephrology practices. The majority of respondents re-
ported that at their corresponding institutions, be-
tween 0 and 5 (51.9%) or between 5 and 10 (24%)
patients with AKI-D are discharged every month with
ongoing outpatient HD need (Figure 1a).
Of the participants, 72 (69.2%) reported active eval-
uation of AKI-D patients in outpatient HD centers. These
evaluations were reported to occur at least once a week
by themajority of participants (n¼ 53, 73.6%), although
some participants (n ¼ 12, 16.7%) reported evaluating
these patients only once a month (Figure 1b). Laboratory
data were reported to be obtained predominantly once a
week (n ¼ 53, 73.6%) (Figure 1c). Most participants re-
ported either a 25% to 50% (n ¼ 33, 45.8%) or <25%
(n ¼ 19, 26.4%) kidney recovery rate in these patients
(Figure 2a). Furthermore, 31 (43.1%) participants
reported that kidney recovery occurred in the first 30
days after hospital discharge, 28 (38.9%) between 30 and
60 days, and 13 (18.1%) between 60 and 90 days
(Figure 2b). Most participants (n ¼ 52, 72.2%) reported
declaring permanent kidney failure status between 60
and 90 days after hospital discharge (Figure 2c). Themost
common clinical parameter perceived to be associated
with kidney recovery was baseline kidney function
(Figure 2d).
The majority of participants knew about the change
in CMS legislation, but some (16 of 104, 15.4%) were
not aware of this change. Only 25 of 72 participants
(34.7%) actively caring for these patients in the
outpatient setting reported having established pro-
tocols for AKI-D management at their respective in-
stitutions/centers (Figure 1d). The majority of
participants (63 of 72, 87.5%) highlighted the need to
develop evidence-based guidelines for the provision of
HD to AKI-D patients in the outpatient setting.
Supplementary Table S2 presents responses from those
participants reporting details of available or developing
outpatient HD protocols for AKI-D management.
Informed consent was given for the patient testi-
mony presented in this article.
DISCUSSION
Our survey results reinforce evolving reports sug-
gesting that there is extreme heterogeneity in the
Figure 1. Responses of survey participants regarding processes of care related to the evaluation and management of patients with AKI-D
receiving outpatient HD care. AKI-D, acute kidney injury that requires dialysis; HD, hemodialysis.
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approach to outpatient HD care and kidney recovery
rates in the AKI-D population. These findings suggest
that AKI-D patients constitute a growing outpatient
dialysis population and that there is need for evidence-
based practice guidelines to improve outpatient HD
care.
There is limited research on the optimal management
of patients with AKI-D. Generalizable estimates of the
incidence and the timeline of kidney recovery are still
poorly determined, and may be influenced by many
factors such as comorbidities (e.g., underlying chronic
kidney disease, cardiovascular disease), type of kidney
injury (e.g., ischemic, nephrotoxic), genetic factors,
and processes of outpatient HD care, among others.8
Therefore, risk stratification of kidney recovery,
recognition of modifiable risk factors, and treatments to
promote adaptive kidney repair constitute areas of
active investigation.
Reported rates of kidney recovery among AKI-D
patients range from 17% to 66%,24 and substantial
differences in study populations and clinical settings
may partially account for this variability. Among AKI-
D patients discharged to a long-term acute care facility,
kidney recovery was reported to be as high as 66% by
the time of discharge from the facility. In academic
hospitalbased outpatient dialysis units, kidney re-
covery has been reported inw40% of AKI-D patients.9
However, more recent studies using Medicare/
Medicaid claims and the United States Renal Data
System report overall lower kidney recovery rates
ranging from 17% to 35% in AKI-D patients treated in
community dialysis centers.4 It should be noted that
some of the AKI-D claims may have been made after the
declaration of permanent kidney failure status,4 which
raises the concern that, had these patients been iden-
tified earlier as AKI-D, they might have had a different
outcome.
There is an urgent need to develop clinical practice
guidelines to help clinicians, institutions, and dialysis
centers adopt practices and policies to target the
unique needs of AKI-D patients. While evidence-based
approaches are developed, close surveillance and
individualized outpatient HD care are recommended
for these patients. In Figure 3, we have outlined key
recommendations from the Acute Disease Quality
Initiative (ADQI) group and members of the ASN AKI
Community for improvement in the outpatient care of
patients with AKI-D.S1 Furthermore, we have high-
lighted areas that require additional investigation.
Finally, one should note that liberation from dialysis
carries a significant impact on not only clinical but
patient-centered outcomes and health-related quality of
life, as emphasized by the patient’s testimony in this
article. The latter observation warrants qualitative
Figure 2. Responses of survey participants regarding estimates and timeline of kidney recovery and clinical parameters perceived to be
associated with kidney recovery in patients with AKI-D receiving outpatient HD care. AKI-D, acute kidney injury that requires dialysis; HD,
hemodialysis.
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studies to evaluate barriers and facilitators to outpa-
tient AKI-D care as experienced by patients, caregivers
and providers, which is beyond the scope of the re-
ported survey.
Our study has some limitations. Our study
population consists of a convenience sample of ASN
AKI Community members, which may not be
representative of the general nephrology commu-
nity. Furthermore, participants in the survey may
have had specific interest and/or expertise in the
subject domain, which could have influenced the
results. In addition, our survey data are based on
participants’ recall rather than direct data collection
and may be subject to recall bias. Finally, our
survey was created for this study and has not been
previously validated.
In conclusion, our survey results highlight that pa-
tients with AKI-D represent a growing outpatient
dialysis population, although heterogeneity in practice
and lack of evidence-based outpatient HD care exist.
Survey participants highlighted the need for practice
guidelines to standardize and to improve the care of
this susceptible and growing dialysis population.
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